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REFRACTIVE INDEX OF SEALING MEDIUM 

(57) Abstract: An organic EL display comprising an organic EL element composed of an organic light emitting medium sandwiched 
between upper and lower electrodes on a supporting substrate, in which EL emission is taken out from the lower electrode side, a 
color conversion medium and/or a transparent resin layer is provided between the supporting substrate and the lower electrode and 
any one of the following relations (5H8) is satisfied provided that the refractive index of the lower electrode is n5, the refractive index 
of the color conversion medium n6, the refractive index of the transparent resin layer n7, and the refractive index of the supporting 
substrate ng^ nS ^ n6 > n8 (5) n5 > n7 £ n8 (6) n5 > n6 > n7 £ n8 (7) n5 £ n7 £ n6 £ n8 (8) According to the arrangement, 
an organic EL display from which a large quantity of EL emission can be taken out externally can be provided. 
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corns, ±umm (m) ,m±mit (n2) , mitmmt (n3) (Dmmmo 

frmtfn 1 2^n 3£&oT:fetlfcQ;^„ 
5. mmh7>z?X*~- (TFT) 
(1) Mrfc. 

&%w<DmmELm*mw<D-'nMmm$, m2\z^-r^\z. £&io±.\z, 

ItOTFT14t, CKDTFT1 4\Z£~DX?$foVxmW)2tl2>mtk<D%mE 
tlsX. ©2(^^-5^, TFT 1 4i, «§ELHf^2 6(DTUmm2 2 

tom\z, w-iBfcztitzmmffimmi 3tfmmvx$>v.- ^otfti 4<dfu 
-i>47t, mmELm?2 6<DTffinm2 2ttf, mmmmmi 3\zmn^n 
tLuyzz h2j%-;P4 8 zfri>xn^.mzmM2nx\,*%e 

t&gm e l m^mmo-miz^ ®&m *m 4 i^-m zomrn 
mit, mu±\z^f-hy<> (fe&nmm) tv-xy-o (mnmmm) 
n^enm^vx^v, xYvMJy#x#£&i,Tv>5£££^bw3. 
t, z\n<E><D?— h^-o^^y-x^-oic^ — mm$>tzQ2 m<dt ft 

5 5, 5 6 t, m2©TFT5 5©^-h^mm-^-;i/h*-r-5feee)0D3>^ 
>V~5 7 ttim&VX&r), I20TFT56HJ:O, %«|EL^6 2^ 

#43, S 5 0 4 Kl^T[Hj&®KMlb;t#$gE LS^M0^®^rfRj(D^ 

04£^fJ:5£, TFT 5 5 , 5 6£&> XYY h >J y^XftKISiS 
$f:IMIiilS (Yj-Y^) 5 043«fctffI-*HM& (X,-X i+n ) 5 
1 ^t^^nr^D, WtlE L^2 6 ^i&$-&-5^:feC0^X'f v ^£ 

mj&vx^z z. tfim^ b^o 

W?Z>m&tf$>Z> 0 ) 55^ I20h7>^- (OT^ T r 2 i$fcT3^§ 
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.*UC, I6l©h7>^^-55tt, «^H*ftatR-r-5«ttS*b, Sg2 

gl0h7>^- (Trl) 5 5*M20h7>y^^ (T 
r2) 5 6 0iSttl4 4tt, ^tlfnn + / i /n + <t^Til £#T*, PfflCD 
n + tt, 02(C^t-ck5(C, nSfcK-£>^£ftfc¥g#S«4 5, 4 7&£ 

mi<Db7>iS7s?- (Trl) 5 5^«tCXB2CDh^>^^- (T 
r2) 5 60«ttS4 4IJ, # U *U 3 >*0^¥*fl*» % W7x>t'J^ 

#F£L^„ #fc, J|?U^'j3>tt, 7Wr^Si (a-Si) fc/fc^T, 
(2) 

TFTfc«fcS^EL»©jKl^K:^#RW'r*. 
TFTfci, ■H4fca*T.fc3fc 1 »l©h^>^^- (Trl) 5 5£<*;tfjfl 
20h7>^- (Tr2) 5 6*&tSt££%iZ, %%M y?*m&,LT 

-f&:bl3, £3fttff* (^-h***?-**^***. ) (Y,~Y J+I1 ) 5 
0£tfl/Te*ans»/W*£, A-%««Hft (X,~X l+n ) 5 1^tT 
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tim-znzfe&vMz&'DT* mm<Dmi<Dh7>zsx?- (Tri) 55^ 

iSXf - (Tr 1) 5 S(DV-Zt(Dffl\Z : mj8.LT&Z>-l>7>-yr~- 5 7K:£^ 

dtUC^D, ^2©h7>yX^- (Tr-2) 5 6 Of- hn&tf-femttz 
0, 3g2©h7>$?X*- (Tr2) 5 6teON$^£&5. CKDON^lC^ 

2 0b7>y^- (Tr2) 5 6 © h' W >Hii$nttr^tiE Lif 2 

6. 

mpuz-owAmitm® <izo) c^^ik 

^^mnm<m^r^nrcx.y^>m^^LT, mmz 
•£*>\z. ^^mmmtmt, mmmmtommmmmzmnx^zt^o 
&*, #i&&&mn,Mfc®$\z, mmm<Dmm<Dtctb\zF-rt>h£i,x, m 

&Kf, Sn, Sb, Ga, G em<D-mm&&tc\tzzm&±Ol&fr&iD'&*<e;tS 

in 2 (Dmrnrnm] 

mtm-zm&ifi&Zo ) 34t, T&w&2 2%&zf±&n&2o\zm$i£ti 

tt%®§&mW2 4*>&fc**«EL*?2 6 <t£^ TgPm@2 2WdE 
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3 0, 3 2 ©JBW**n^tln 6 (1) , n6 (2) £U 5d«fcRl 0(DB 

mm*n8tistztz\z. tcw**; (5) • • &m&?zztzwmfr% 

W«8EL^gfl7 0T*S. 

n5^n6 (1) ^n6 (2) 8 (5) ' ' 

(1) JB9f4B 
(DHffo* (5) 

mx\& Tmrnrnt lt<m >w kmm&M (iza s*f¥: 2. d 

*&*#flM#bT, fg3<D&^g|$#: (JB#f*: 1.7) £;frbT, £JW& 
(B*f*: 1. 5) \zXMLtc^. &lg#0ft&iRgs&o %£?%>£, 

IZO#&ffl»bfc3fc* (1 0 0X) 098. 6K£V> 

®mm& (8) 

££,03 fc^T<fc "5 £, T^m® 2 2 £lfl 3 0£^&&#: 3 0, 3 2 £ CDM 
(cm 1 <039lttHrM 3 4 fcttft, MSB* 1 ®a^MM 3 4 0JSi«£ n 7 

£istct%\z, ±tmm& (5) s*tsr«t^'bfc, tibh^ (8) 

n5^n7^n6^n8 (8) 

1) *>5fc«T!SMa>53fea*fflit$n-c, ^lo^Hj^jjg^ GBff*: 1. 
7) &£tfm3<D&&m& w: 1. 6) £^lt, 3:mmtiL mmm-. 
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1. 5) KXttiXstzM^ &m&ft<Dyt®iW&0%£?%t* 3ffim6L\Z*M 

hrzytmiz. T^mmfr^mttzntzytm (ioo%) <D9 9%t\,^m^mt 

©MfaiK, (7) 

mm tm-zm&ifitoz. > zm% m2<Dmwmimm<Dmi3t&*n7 tLtc 
t%\z, ±eh«5* (5) ftwa-rft^fbic, teh^ (7) siurrsc 

n5^n6^n7^n8 (7) 

d©J:5Jc«lri&-r*t, 09*fc& -T>^Alfi»K<fc* (IZO, B9f¥: 2. 
1) *^^5TMI^6^W$tlT, ^3©Mi# (JBtW: 1. 

6) &&&&2<Dim&wmm (mmm-. 1. 6) &<fctf£;frLT, 

(JStW: 1. 5) llA^b^, &JIg#cOft©JK^£0%£t-£<h> £J# 
gfc£AULfcft»S> TaWS^SfflltSnfcft* (10 0%) 09 8% 

®M&jt: (id 

#5$; (5) &m%?ztth\z, TEHfl&t (ID fc#Mrrsc:£jW3;i^. 

n 6^0. 7Xn 5 (1 1) 

Z\<D&5\Zffif&TZ>£s ^>VVkM&mWl (IZO, JB#r3S : 2. 

1) j&>SfcSTffc«ffi)0>5ft#ffilt3nT, fg3©£^&j£#: (JSSf^: 1. 5 
5) ^IT, (Mr*: 1. 5) fcA&L;U§£> #lg#<EM&JR 

(10 0%) ©9 8*£H5i*Wt£fc5. 
(2) #^-:7^;i/^ 
(Diftfifc 

±-rsfc«>fcis:tt6n, &m<D%-frt>uz>&mm. £tt\z&m*jw>y-ffim 
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10nm~l, 0 0 0 um<D^m\H<DmftZ>Z\ti)m&L<, 
0. 5/im-5 0 0 u.m<Dm®to<DUt'rzz:t&&K>&lkl><, l^m-l 
0 0 lim(Dffifflft<Dmt-?Z>ZtW-£t>\Zfr£V\,\ 

-t&mmt (D$tmi$#<D&wizttfe vxmm Lx^^ctm^b^ c<d£? 
\zm!&-rz> z\t\zj:r). T®nmt±unmt<D&mft\zmz>Gm%ytm& 

mzT&Y)^z.t.immzu%. mz, GmLm?*m&%yttz>ttbiz, 
t»(:j;oT, mmmz%m»j®tzmf8.t?%t. -ood^el 

<mmm 

^&®teMyt&m\z~D^Tm.wTz hm^\z^f^mmm^m 
&<v%ftzn&%mzmm-rz>%Lyt&mtLT&. 1, 4-^(2-^^;^ 
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1>H> (£TFB i s-MBS) , h^>X~4, 4' -^^ac-;|/ 
(TOPS) moiX^JVOZk&m. 7-hHD^>-4-/^I/ 

T^^^^femt^ViT^ MMf, 2, 3, 5, 6-1H, 4H-fh7 
kFP-8-h'J7DJMfM;«Jyy (9, 9a, 1-gh) ^U>m 
T^YU>153) , 3- (2' -sOVJ-rVVJl) -7-ylW$y 
^•7U> (£TF^>J>6) , 3- (2' -^>X-f^/'J;W -7-N, 

U>-fe^^T^§^-v^y^-rXD-5 1, Stc, VM>h^fXD-ll, 

->T/^^i^>-2-^^;i/-6- (p-^^;PT^yx^;i/UJi/) -4H- 
tr^> (otdcm) mv>i/?~>%&M. i-x^-2- (4- (p-^^ 

MtHlfK ttSttfttt. %>«*tt 

So 
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tr^m.^^m, m3&m<Dm&\i-mz#Tzytmmu>>x bum 

^;W^^Ul/-K #U7^Ul/-K *U*-#*-K Mfcfx>U7;P 
8Mfcex;i4M& : l. 5 4 

*ftfc'JT>iJBl : 1. 6 0 

Stt:z;TO : i. 4 5 

*UX^I^>»JS : l. 5 1 

#VZ?U>Wm : 1. 5 9 

V)VM*?-)\>®m : 1 . 4 9 

*7$>mm : 1. 6 0 
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<§>mts 

mytm&omis}*, m®vLm=?-<»&%*-\-mz%.% (mo -?%tt%\z. 

\t, 10nm~l, 0 0 0 um(DffimfaOfet'fZ>Z.ttfft$Lls<, 0. In 
m~5 0 0 um<Dmmfo<Di&t-?2>Z\ttf&K)tfr$ils<, 5 //m~ 1 0 0 urn 

(Dmmpwmt-tz z. twz e. izvf%. v ^. 
mm^%z:£fimntti.z>m&tf&z>fc®x$)Z> a i&3fl»#©jps# 

n5^n8^n9 (9) 
(1) NIR^ (9) 

»3 03WS»IBfc*Wb, Nflft (9) fcijUMTS f4©M 

TunmtVT(D^>wj±wm&{ky) (izo, js^: 2. 1) 

#63l»*tHI*bT, (BUr*: 1. 5) fcA&U jfc^T, H§4<2&^ 
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*m mmm: 1. 5) ^\yxm^m»tstutm^, zmmowsiw 
zMLttyat a 0 0%) 09 1. 2%t^ns^mtf3i^ 9 

(2) Hfl&t (10) 

Tfaw&ss (10) &m%'tz>z.tibw&is^o 

n5^n7^n8^n9 (10) 

t(o*5}zm&r*t, * >w&mmmfc® (izo, a*?*: 2. 

1) frSfcSTWW^&^ffiltsnT, gSaSfittMM (JB£r¥: 1. 
7) *^LT^«« W: 1. 5) -fcAtfU &tr>T, Sfl4tf>£^&$#: 
(Mr*: 1. 5) ^LT*»fctf*tenfc«£, ftlS^«*«0X 

tc^tm (1 0 0%) <D9 8. 5%£V>5i^MI<!:&S. 
(3) Hflftt (1 2) 

TMiojBWns^ T&nm£*tmmt(Dffi\zmircm3 0m 
wmmmvmmmn 1 ±xmw& uo) *«jirsiifeic, tbw 

^(12) *#Ug*r*£t3W*UK 
n 7^0. 7Xn 5 (1 2) 

C©«fc5fc«*r*^ (izo, JS^f¥: 2. 

5 5) fttfLT, ^MMR (flff*: 1. 5) teAJttbfc**, mm&m. 

&mzAMLfzyem a 00%) 097. 2%t^?mmt?zz> 0 
(1) mytmtiwfem 

259PA mamtmm, Bi^som mmthx^ru^y^^u 
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6 0. 5 3g, ^->7Wtl/'yMl 1. . 5 g, &&tfn—y$.>6 
G 1. 5g<h, &&£UT, yPb°l/>^U3-;M^;Px-x;i/TirT— h 

#6nfc«3fcllti*:fflaj*»*, «2'5mm, £17 5mm> J*£l.' ImmOj? 
7Xlt (n-->^7 0 5 9) ±fc, Xtf>3r-hU 8 013, 10^ 

(feS3 6 5 nm) SflMtU mytfflt&&&ls1t. 

(2) ^mELm^<D^m 

m.2 5 mm, #17 5mm, JP£ 1 . lmm<£>#^Xg& (3— ~>^7 

0 5 9) ^y^u\i)vy)Vu-)V^^U^wmhtz.^ z.<dW&&, 

4, 4', 4' ' [N- (3-^^;V^x-;P) -N-7xZ^7$ 

y] hU7x-;i/7^> (MTDATA) &&Zf4, 4' -IfX [N- (1- 

-N-yx~;py^y] t*7x^ (npd) , WflBKtefmtuc. 

4, 4' -fc?X (2, 2-p7x.~)\'\f.-)\,) tf^xn^ (DPVB i) , « 

faAWtit, mjx (8-*/u/-;w t;i^~#a (ai q) s-en 

■ffhaflKU $e(cT^€M (M) OiM^iUTCAI/Li^ (L i 
£<Z)#^"T?, &*£ff 0Jt£g& 6 5 5 X 1 0 ~ 7 P a £T«fiEU OT©^ 

MTDATA immmmo. 1-0. 3nm/sec. , Ij|6 0nm 
NPD 1-0. 3nm/sec. , Hf20nm 

DPVBi :2&&j&gO. 1-0. 3nm/sec. , MiP5 0nm 
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Alq immmmo. 1~0. 3nm/sec. , mM2 Onm 

Al/L i&&:M%mmi. 0-2. Onm/s e c. , IfHOnra 

*f*2. 1) *7/b^'J>^|aiLT2 0 0nm«iU **EL#?£fts« 
- (3) ^ihXS 

±B (2) T*S*lfc*«EL***, «WH**iALfcK?n*y^^rt' 
fT5^iJI^fJWlT*§0-PET«i (Btff^l. 6 3) £r7**-h 
#^T\ ±13 (1) T»6nfcfciai#: (JBWf*i. 6 2) *«S£ttfc#5 

Tfc:bt3, d©«fc3fcLT««EL*?ft:*^*±««a©JB«f* (n 1 : 2. 
1) , £tjtifc#0®$r^ (n 2 : 1. 6 3), ft 1 ®&£&£#0B&r¥ (n 
4:1. 6 2) *«fcC^itffl«WoJBW (n3 : 1. 5) Rfi&t (2) ft 

*ut, mmmzttVT*itt>mim&mMTB 3 102 uu-tj?>h 

(«0 ft) *IMfcS*TftjkU 3ffiMl0:£fftEL&g^*£ 

(4) ^rt»EL^^fe«0Mi 

ft (mm. 1 zo) run® mm, ai/ld 7^^^ 
fi^finw-cs 1 0 0 0 m m *nKT$>ytmm*mfevitt 

WTOCIEflfttttt, X=0. 6 2, Y=0. 3 4T*«Cfc*Wl / fc. 
[JfcttW 1 ] 

3ttfi«iTffl^fco-PET«HBofte)fc:, ->Un>^<;KJS»l. 5 5) 
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BLfco f ±fflJ«ffi©JB»f* (nl), m±MM&>M1fT* <n2) , ft 

£&I«#©IB*t¥ (n4) , fc±tf£t'jJ:ffl8&#<0JB&rsfs (n3) **, WtSiS 
(2) Si)iLS:UJ;^:MWc, 

S I 0 0 O^ffl^T^^^^bT^iiil^, «1 fc^*r^5K:5 5 c d/m 
fifM««» X=0. 6 2, Y=0. 3 4T**Jl££?SlBbfc. 

C*l] 







nl 


n 2 


n4 


n 3 


(cd/m 2 ) 


1 


ISiiN 


2.1 


1.63 


1.62 


1.50 


62 






2.1 


1.55 


1.62 


1.50 


55 




±Wi 


2.1 


1.30 


1.62 


1.50 


50 


■tmm 3 




2.1 


1.00 


1.62 


1.50 


29 



[Jtttffl2] 

mm 1 £43 #5 O - P E T«fJ|g<Z)ft t) fc, 7 y DUt-h 
Nff^t (2) $iJSU^J;5l*bfc, 

»6nfc^r«EL^gii©±»fiffi (»& izo) t, T&n,ffi 

(mm. Al/Li) fcOWfc, 7?TJZ?^hVy>7Xm&&ftVT, DC1 
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(1/7 K) f§Bl^^TOC I EMIift. X=0. 62, Y=0. 3 4T $ 
[Jfctt0l3] 

swfcnite*w-*o-PET««i©ftofc, nm&rn mmmi. 0) 

*V>T* *&n^««BL«^ttCE)±ff«i (Hffi, IZO) Ta&ws 
(M. Al/Li) 7^f^7hU 7 /7X@mtT, DC1 

2 V©*ffi£EMiqU fifcfiBtf C S 1 0 0 0 Sffl^T5»W«*l«tLfc. 

(^WJBKfc^TCCIEfitiitt, X=0. 62. Y=0. 34T& 

CHUM 2] 

1"J:5fc, TSI5iS22^2©M»30 1 3 2&<omfi:«i<D»9if£ttr 

ffcfrti, TSBUS GMfMD fcUc, I TO GB*r*i. 8) fcflK JB 
l©S§5WlitT, 3ttt«lTffi^fcO-PET«» (H*r*l. 6 3) 
ftfflV^ *©Jifcibfcl«»3 0a7-7^;^3 2#&&«*2 0X**ft: 
(PI##*T«Wl. 6 2) *Rtf, SSfc^dWKl Oilt^lt 
(ffltft*l. 5 0) *jbk #H9f«®#^ N*5t (8) 

#6nfc*«EL«w««©T»«i (H, I TO) t % ±*«i 
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Al/Li) tomz. rZ^J^bVyZXm&ZftLT, DC1 
h*) IWiZOtoTOC I E&SMI& X=0. 62, Y=0. 34Ta55Ci 
[*2] 







n 5 


n 7 


n 6 


n 8 


(cd/m 2 ) 






1.8 


1.63 


1.62 


1.50 


75 


Jfc*0!4 


raw** 


1.8 


1.50 


1.62 


1.50 


60 



[fttfeM4] 

Ttett* zmmmomfa m&ft (8) ^m&hm^o^m^tco 

#^tifc^«iEL^gg©Tgpm^ (mm, i to ±gum@ 

(&& Al/Li) £<0|Wtev 7^x^"/VhU^^XlHlJ§^bT> DC 1 

2 v©*jE*B«inu &m&mmcs 1 o.o o^ffl^x^am^sijjtbfc. 

6 0 c d/m 2 tH5»3WaSOi*J#6n, *7b> 
CUy H) ^&»COViT©C I E&ft£*& X=0. 6 2, Y=0. 3 4T& 

bT, WffiVtco -?tet)%, TII|iDl9rl (n5) , 3gmt#JM©JB8ri$s 
(n7) , *5J;tf£8Fg«©JB$r$ (n8) fa (6) SiJgt5J:5l: 
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ffif&LtCo 

#6n&**EL3SH^I*©T»«i (M. I TO) ±®mM 
(mm, Al/Li) t©Mfc % ^5r^^VhiJyirxiail*^bT, DC1 
2 V®*ffi*fljjpu fiMUff C S 1 0 0 0 *m>T5BW*S*£Lfc. 

2 0 0 cd / /m 2 <i:V^^V^«CDM^#e>n, *#e>n 
&*fi O^F) «»fcOViT©C I EfiflMMltt, X=0. 14, Y=0. 2 

[*3] 







n 5 


n 7 


n 8 


(cd/m 2 ) 




t«mm« 


1.8 


1.63 


1.50 


200 


JttfiEM5 




1.8 


1.43 


1.50 


150 



uu&m 5 ] 

««3fcW*^tt|ir*Jltb T oo-PET«Woft0fc, #U MJ7;P 

*w*««fMbT, i^ffiL^o -t&fc^ runmommm <n5) , #ub 

U7;PtDX?U>©SSf$ <n7) , MCWttKOAM (n 8) 0| 
(6) **jSLfcV>J:3tellrtLfc. 

fte^^HELMWOTtfrn OM. I TO) t, ±otm 
(ItS, Al/Li) tOfflte, T^T-W^VhUy^XlEFK^bT, DC1 

H) «3fcfc^T(OC I EflftWtt, X=0. 6 2, Y=0. 34T££;i<*: 
[ftttfl4] 
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\z&^t. m4(D&mmw*. ^nmmz^n^m^mmmm^WLn^nrm 

u s^irram^ mm) ^izo^bMircs^n mmm3tmmiz. 

f&tt, T^nmommm (n5) , mmmmmommm (m) , sm 
mwLommm (n8) , &&zs%4<D&&mmft<Dmmm (n9) mm^: 
do) *m%.-rz>&?izmf£vtco 

#V>T> fcSnfcW«EL^81t©T*&*ffi (KMfc I ZO) t, ±§&m@ 
Al/Li) £©fflfc, 7^f^^hUyfX@KSjn/T, DC 1 

5 7 c d//m 2 iV^^^O#^e,n7c:o ftsnfcfg 
to^T0CIEfiIi^«, X=0. 6 2, Y=0. 3 4T&S£££figfS 

»4] 





9&&mm 


n5 


n 7 


n8 


n 9 


9&m& 

(cd/m 2 ) 




TflMHM 


2.1 


1.63 


1.50 


1.50 


57 






2.1 


1.43 


1.50 


1.50 


45 



[lt^J6] 

bfco "Tfcfr^ T&f«©®0r# (n5) , #U MJ y;^PX^l/>(DS5f 
$(n7), *«fc«^»«©iB»f* (n8) rf* NffA (1 0)" *WBLttV» 
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Al/Li) t<Dm\Z. 72rs(7*?hVy!7Z®&%:1tLT, DC1 
2 V0nj£*W$aU ft^ft^ff-C S 1 0 0 0 *m^Tf£%Mm*m&VTzo 
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